In vitro assay to determine SUMOylation sites on protein substrates.
Protein SUMOylation regulates the activity of a wide range of cellular substrates, and the identification of small ubiquitin-related modifier (SUMO)-modified sites is often required to understand how this modification affects protein function. However, the site-specific identification of modified lysine residues by mass spectrometry (MS) remains challenging because of the dynamic nature of this modification, its low stoichiometry and the relatively large SUMO remnant left on peptide backbones after tryptic digestion. Here we report a versatile method to identify sites and to profile the extent of modification on recombinant proteins from in vitro SUMOylation assays. We define the steps required for sample preparation, and we describe how to perform proper controls and conduct the liquid chromatography-MS (LC-MS) and bioinformatics analyses. Native protein substrates can be used for the assay, although we recommend the use of His-tagged proteins to facilitate removal of contaminants. The procedure was developed for human SUMO paralogs, and it requires <2 d for completion.